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#v.X'%mztix^z>z.ti>mi t <. itv(b<o*t«-(c 

[0 10 9] tfc, *7 *5-fflO*^«^|fe7t^t± 

io Hfe^^jtl-^y^^^-ffl, xii-^-^* 7-ffl<75;fr 
[oiio] ieLfctfwiJW&jtefmi, sest 

[0 111] <*2<&*Mtf>»»>|g5JS\ *f§^<75» 

® HI 

[0 112] $liOfIi:UtfELff2 2f 

t±> mi^^tit^r, i Tommw.U5±i,z^ *- 

*litiStef&*« 4 b * tf^fc L , * - *tK£1£%%* * * 
[0 113] <*3 0**0®IR>H6li, *Hico$ 

mmmmx-bZo 

[0 1 14] ***03K3KUJ:4*«EL* : T-2 3 T? 
JO t±, El 1 O^tJt^T, ITOit^mM5±l^ *- 

ix ±e l fc» 2 <n%mmm t mmiz * - JMt&tta 

[0 115] 

[0 1 16] jiafcflJi 

<2, 9-V* (2 -pt f^7xi*) /?77xt>l-D 

•j ><?>&m> 

40 [0117] 
lit A, 6] 
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(31) 



CHs 



tS2 001-131174 
60 



n-BuL? 




Li 

6" 



CH 3 




[0118] 2-3-KWl^> (5. 8 4g. 2 6. 
4 mm o 1 ) On -^*-fr>i§flK (4 0ml) i:, n - 
y^^U^^A (1. 6M n-^>il v 17. 

0 m K 2 6. 8 mm o I ) £SiST> L 

*t&, Ri&»»*iEfcs»T\ 1 6b#h«#l^ 

£ft»«:*BJU afeB#*n-'Mr-*> (4 0m 

1 x3) x-m&Ltzo #e>*tfcefeH#o*i*yj."f"^ 20 

-X-T^U/h^J^ (3/1) (20ml) /< 

V7xt>hnV> (2. 0 3 g, 6. 1 lmmo 1) 
OfK>#» (5 0ml) tfiffiT. »*KStTLfc 
SU S»T, 1 
[0 119] »t>iXfcSl6#*^**Lfc*6 0m 1 4: 

/to «^Lfc*««uz:»ft^>^> Mfc*»«fi) 6 

A100gt»x.> 3 0 5MH*Lfco 50 
[0 12 0] »6*ijfc»fi***%a. SttU ?S^£ 
*?A?n7Fy?7^- (y^^K SHBi§» : n * 

Br 



H3C 



-aH>/^dd^A = 4/1-2/1) izx^om 

«^**>=2/l) BWfk-fi* (1. 0 1 

g> JR^4 9. 5%) «r8fe»fe**t LtUfc. 
[0121] £o£j£^o@5e<*. 1 H — NMR (i# 
flE: *nu*;i//0 SOTAB-MSi»:J:^To 

1 H — NMR : 2.70(m,6H,CH3-Ar-), 7. 25-7. 75(s, 18H, a 
romatic) > 7. 80 (s, 2H, aromat ic) ^ 7.90(s, 2H, aromat i 

C) o 

MS : m/s(relat ive intensity) 512 (M+ ,100) 0 

[0 12 2] itz, :04*»0fh7liKn77> 
(THF) »«O^T«IRJR**««tt 2 9 7 nm. ^jfe 

TfcKli3 9 0 n mf^o^io 
[0 12 3] jdfeff!)2 

<2, 9-v (2, 6-y^f^7x-^) ;<V7xt 

[0 12 4] 
[ft 4 7] 



i' 



Li 



n-BuLi 




H 3 C^^CH 3 




[0125] (17. 8 g, 

9 6. 3 mm o I) On-^t>/i*yxf jl/x- 

'Tfr (10/1) jSift (1 1 0m 1 ) n-rf;^J 

(1. 6M n-^**>jMU 60. 2mU 
9 6. 3mmo 1) ^IfiT, ^UiTLfco iST 



50 



H 3 C 



f£> 2l*IBJnil»«*L, JRJS»tt*1EK:fi»T\ 16B# 

> (5 0ml X 3) X'fo&Ltio ftbtltz&&mit<Ote 
^yif-^Jc.— T Jl'i&ffi (4 0ml) U> AV7xt> 
bnij> (5. 0 9 g> 15. 3mmo 1 ) <F> Y )V^y 
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(32) 



mwi (80mi) *saT\ ^csti^o mrfe, 

[0 12 6] &bihtzKfcmmZ7K<$Lfz7k6 OmlJ 

«° n ) 6 0g£tjnx., 3 0M#L^ Zbl^ ^Wii- 
FU^AlOOgtJOi, 3 0»Lt 
[0 12 7] #^£rl^it«£*>i§, iSISU 

^7A^D7h^77>f- (^yay/K unseat: n 

-AW/^nn*H=8/W4/l) i:J;«}ft 
SSL, ffiRA (H^ a a B ^»: *nn*Wn 

-^•*>=2/l) t:J;^ (2. 0 0 : 

Br 



10 



#H!2 0 0 1 - 1 3 1 1 7 4 

W3 9. 4%) *^»fe*S B H 0 ^LTt#^o 
[0 12 8] iO^ac»c0H56li. 'H-NMRSOT 
AB-MSiffl^tC X *)ftvtz 0 

1 H-NMR I 2.25(m,12H,CH 3 -Ar-) , 7.05-7. 25 (s, 6H, 
aromatic) , 7. 35-7. 70 (s, 12H,aromat ic) v 7.95(s, 2H,a 
romatic) 0 

MS : m/s(relative intensity) 540 (M* ,100) o 

[0 12 9] ttz, ^(7)«te^THFM<7)nrilM 
fckWL&&2 8 6 nm. 3 8 0 nmt*o 

[0130] gjsgy 

<2, 9-vt7fiV-AV7xf>hD'J>^> 
[0131] 
[ft4 8] 



n-BuLf 




Li 





[0132] l-/D^t7^V> (5. 0 1 g, 2 
4. 4 mm o 1) CO n -^^r^ ^/g^yxf^ jl— 
& (1/1) (6 0ml) n-yf;MJf^A 50 

(1. 6M n-^*-tf->J#i8u 15. 3mU 24. 
4mmo 1) %OX:X^*\<ZMTLtZo iffiTf£> MS 

^***> (4 0ml X 3) "C«5»Lfco '&hfltzmW<T> 
U^J^^^-T^^M. (4 0ml) ;tV7*t 
>hU'J> (2. 0 3 g , 6. 11 mm o 1 ) O b /UJt 
>»» (8 0ml) ^IfiT, ^i:|TLfco iMT 

[0 13 3] »ib^7tJRlS^?K^7!K»L^7k6 0m 1 * 

p d p) 6 0g£2jP;i, 3 0»«ffL^ Sfcfc. Kit 
h'J^lOOg^IlL 3 0»)WLfco 



[0 13 4] »&ftfc«**ift**«L **gU 
*7A^n7K77^- (vU#y;K SPS^I*: n 
-AH>/^nn^u=8/H4/l) K<fc»3tt 

-^*^>=2/l) BfiMfc-g* (1. 3 8 

g> ]R2g6 8. 2%) tntzo 

[0 13 5] :04t«f0i$l±, 1 H-NMR&t/F 
AB-MSl^:J:^ffo/:c 

1 H-NMR : 7. 30-8. 00(s,24H,a romatic) , 8.32(s,2 

H, aromatic) > 8. 68(s,2H, aromat ic) 0 

MS : m/s(relative intensity) 584 (M+ ,100) 0 

[0 13 6] nn.W4 



< 2 , 9-y7^*l/-A'-/<V7it>hniJ >co^ 

[0 13 7] 
Mt4 9] 
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(33) 



o o i 

64 



13 117 4 






[0138] 7)\s*U> (4. 16g, 25. Ommo 
1) OTHFM (3 0ml) lZ y 'Jf -)AyM V7°n 
fcf;l/7 ^ > (LDA) (1. 89g. 17. 4mmo 
1) £»D;U MMT, 1 6«flBHW*Lfco fOf, TH 

feS^^Tfcv^^^^-x^ffi (2 0ml) 
V7xt>^'J> (2. 03g. 6. llmmol) 
<DY)V^ymWL (6 0ml) SrMifiT. &*KflSTL 

[0 13 9] #e>tLfcJR/£»ffitC7K?&L^:7K6 Orali 



20 



« [0 14 0] #fc KttU £t?2£ 

-/\H>/^nn^H=8/l-4/l) Hi V) fit 

»u baa mm&mm: ^nm/ n 

-^*t>=2/l) UJ:D, BWft^fc (1. 3 8 
g, JDUP6 8. 2%) *»fc 0 

[0 14 1] 'H-NMRStfF 
AB-MSMjeCJ: *)flofc 0 

'H-NMR : 4.51 (m,2H,Ar-CH2-Ar), 7. 30-7. 78 (s, 28 

H, aromatic) . 7. 81 (s, 2H, aromat ic) 0 

MS : m/s(relative intensity) 660 (M+ ,100) 0 

[0142] mmrns 

<2, 9-y^>v>-A77xt> hny >co^>&> 
[0 14 3] 
Wfc5 0] 



* 

CH3 



J' 
I 



n-BuLi 



M0-THF 




THF 



CH 2 L1 



6 




[0 14 4] teTKMUJLV (2. 24g, 24. 9mm fOfTHF (1. 0 6 g. 14. 7mmol) £ 

ol) Cn-Wjf^A (1. 6M n-^^r^> 3 0»**tTjPx.fca. 6 - 1 Ott 1 6»IWSff L 

4. 4 5m L 7. 1 3mmo 1 ) Sr^ifiT. '& tz 0 &btitzRfci$t6Lt, AV7xt> h n 'J > (2. 

^:«TU: 0 iTt, -2 Me-THF 03g, 6. llmmol) <DY)l<^>m%L (4 0 m 

(0. 6 2 7 g> 7. 47mmol) *2 0#3H*T*I1 50 1) tSfflT, HiBTLfco *T«, EJSifttt** 
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# 



jar, i 6WS#Lto 

[0 14 5] ®t>tltzELfo&m~7l<. : $!LtzJk6 0m 1 £ 

p n p) 6 0g*Jll;U 3 OfrHtWLtzIk, £<bK, 
h 'J *3U 1 0 0 g£SPx> 3 0$MJH$Lfco 

[0 14 6] »e>ftfea-&*iftt%ji, autu 

-/s^ftV>DD*M=8/l-4/l) 
-^#-»J->=2/l) IWffc-frW (0. 8 8 : 



(34) #^ 2001-131174 

* g, JR*fM 3 . 3 %) *»fc„ 

[0 14 7] COtS^Htli, 'H-NMRSt/F 
AB-MSiSt:ii)fio/:„ 

' H-NMR : 4.68(m,4H,-CH2-Ar), 7.28-7.78(s,22H,a 
romatic) „ 7.81 (s,2H,aromat ic) 0 
MS : m/s(relative intensity) 512 (M* ,100) 0 
[0 14 8] ggjfegt|6 

<2, 9 -yy?DA^y*-/<V7it> hn'J ><n 

10 [0149] 
Ut5 1] 



0 
1" 



Lri 





[0150] ?uuis?w\*<*t> (3. OOg, 2 

5. Ommo 1) \Z n ~^3r^ x.*f- — f 
)V (10/1) mfo (50ml) n-rf^Ut 1 ) 
A (1. 6M n-^^>}§}&, 3 6. 3m U 5 

8. Ommo 1) *ffilT\ ^J:*TLfco «Tt, 50 

£8UU efeH#*n-^*> (5 l 0mlX3) "Cft 

(10ml) U> W7it> hn'J> (2. 0 3 g. 

6. 11 mmo 1 ) <D h ^jnvjgjft (4 0ml) 

T\ »^«TL/:o iTIl RJo»ifc*£SLT\ 1 6 

[0 15 1] »&ix^Rt&»ffitl*^L)t*6 Omit 



[0152] nhtifzm&r&mz^M, anu »se* 

-^>/^nn^A=8/W4/l) ^J^ffi 

-^Mf>=2/1) i:i 9, B»ffc^» (0. 9 8 

JR^4 8. 3%) *r#fco 
[0 15 3] iO*ffi%ORl5S«i, 'H-NMRS^F 
AB-MSiBJeKJ: ijftofco 

1 H — NMR I 0. 80-2. 45 (m, 20H, -CH2 -CH2 -CH2 -CH2 -CH 
2-), 3.20(m,2H,-CH-Ar) , 7. 25-7. 75(s, 12H, aromat ic) 

„ 7.81 (s,2H, a romatic) 0 
MS : m/s(relative intensity) 496 (M* ,100) 0 

[0154] mm 7 

<2, 9-ytf7x^;u-/^V7xf>bnij >o^j& 
> 

[0 15 5] 
[ft 5 2] 
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2 0 0 1 - 1 3 1 1 7 4 

68 



[0 15 6] 4-7 f n^b*7x^;l/ (6. 3 3 g. 2 * 
7. 2 mm o I) kZ n -^.^-^s/l&^jL^JlJL — y- 
^ (10/1) M (110ml) TL-7*)Wf- 
(1. 6M n-"\^>}§}£. 17. OmU 2 
7. 2mmo 1) ^IfiT> 8*i:iTlfc. «T», 

U 6feH#Srn-^**> (5 0m 1X3) Tifc^L 
£ c »^nfeefeHftoM*v^^^^-f-^Si8[ (2 20 
0ml) ;^V7xt>hn'J> (2. 0 3g, 6. 
1 1 mmo 1 ) CO (4 0ml) £MfiT\ 

&*lzffiTLfz 0 StTflk. RJ&*«*a*T\ 1 6B*IH 

[0 15 7] #^tl7t:R^i#^^7K^L^*6 Om 1 * 
fi) 6 0g*Jn;U 3 0M»l«i Sfcfc, BE*"*-* 

CH2Br 
H-BuLi 



[0 15 8] »fe*Lfc«^»«S:^a, ftlfU 

-AHV^nn^=8/H4/l) l:J:»)« 

_^^^> =2 /l) KJfK IMft^f (0. 7 6 
g, JR*3 7. 4%) Sr»fc 0 

[0 15 9] ^O^^co|^^(i N 'H-NMRROT 
AB-MSSJSgKJ: fMTofco 

1 H-NMR : 7. 25-7. 78(s,26H, aroma tic) . 7.81(s,2 

H, aromatic) > 8. 32 (s, 4H, aromat ic) 0 

MS I m/s(relat ive intensity) 636 (M* ,100) 0 

[0160] mmms 

<2, 9— v (2 ^)V^>-J)V) -^77xf>F 

[0161] 
[ft 5 3] 



Me-THF 



THF 




CH 2 L1 




[0 16 2] o-ynt-o-^ryl/V (4. 9 1g, 
2 4. 9 mmo 1) \Z n - U V A (1. 6M 

n-^***>j§*Gu 4. 45ml, 7. 13mmol) 
£SifiT\ Ife^KSTFLfco i*Tf^. -2 2t:T% Me 



;>HtTSnx., fOSTHF (1. 0 6g. 14. 7mm 
ol) £3 0#;HtTfinx.fc&, 

(2. 0 3 g. 6. llmmol) O h;^jE.>}gfl£ (4 



-THF (0. 6 2 7 g, 7. 47mmol)^20* 50 0ml) *a»T\ '&* KffiT Lfz Q *T«. RJEB»« 
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[0 16 3] »e>*tfcRi&iP«[U*lfrLfc*6 Omli 

MJSA 1 0 0 gfcJJDi., 30M#Lto 
[0 16 4] #fc*Lfc*<S-*ifc**ii, »MU 

*7i?D7b?-77-f - (v«j ay*, n 

-A^>/?nn*^A=8/l-4/l) lei*)** 
SSL, ?$$A (KttAfttt: ^DWA/n 

-^■9->-2/l) Kil), B«Kt£-» (0. 7 2 



Br 



(36) ffl2 0 0 1 -1 3 1 1 7 4 

*g, IR$3 5. 4%) fcWfco 

[0 16 5] :<OtSt«Rttt, ' H-NMRXtTF 
AB-MSKS6KJ: t)^ o^ c 

' H — NMR : 2.35(m,6H,CH3-Ar-). 4.65(m,4H,CH2-nAr 
-), 7. 25-7. 78(s,20H, aromatic) , 7. 81 (s,2H, aromat i 

c) o 

MS : m/s( relative intensity) 540 (M* ,100) 0 
[0 16 6] $kMW9 

<2, 9-v* (8-^*^7^*) -;iV7xt>h 

[0 16 7] 
[ft 5 4] 



10 



* 

CH3 




I" 



BuLS 




Li CH2 




[0168] l-/n^e-8-^f;l/t7^l/> (5. 
34g, 2 4. 4mmo 1 ) Cn-A^t>/i7Kyx 
■^;ixjE.--r;u (1/1) (6 0ml) n-^-f- 

(1. 6M n-^^>iti6, 15. 3m 

U 2 4. 4mmol) £ 0 "CT^* KjgT L£ 0 iffiT 30 

1ST, 1 6BHB*#Lfc». £*W*;58UU » 
&£n-^^>- (4 0m 1 X3) -C«fc»-Lfco »<btt 
fcH*OftE7Kv^^^J--7 L ;U»fa[ (4 0ml) 
V7it>FD'J> (2. 0 3 g . 6. llmmol) 
CO MWO^jfc (8 0ml) SrgfflT, ffe^^SSTL 
/: 0 7&Tf£, KJ6»****T\ 1 6B*WHI#Lfco 

[0 16 9] #fe*LfcJRje*S)[U*»Lfc*6 0m 1 £ 

FU'JAlOOgtlOit, 3 0 5MM$Lfc o 



[0170] »?>a^*^jsffi*^a. iiu ?s*££ 

-A^>/^nn^;i/A=8/l-4/l) tcji^ffl 

2/1) KJ:»K BfiMfc-fr» (1. 3 0 
g> jRsp6 4. 0%) *»fc 0 

[0 17 1] iO^**OBS6tt> ^-NMRSOT 
AB-MSiM^tCJ: ^jof: 0 

1 H — NMR : 2.60(m,6H,CH3-Ar-h 7. 30-7. 81 (s, 22H, a 
romatic) . 7.81 (s,2H, aromatic) . 8.25(s, 2H,aromat i 

c) o 

MS : m/s(relat ive intensity) 612 (M+ ,100) 0 

[0172] mmm 1 o 

<2, 9-v (2-ff-)V1-y + )V) -^7 7it>h 

[0 17 3] 
Mb 5 5] 
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(37) 



#^2001-131174 

72 



Br 



H3C, 




I 



n-BuLI 




Li 



H3C, 




[0174] 1 -~fu*- 2 + 79 V> (5. 
3 4 g. 2 4. 4 mm o 1 ) CO n - ^^-D->/S^Cyx 
f^i-r^ (1/1 ) mWL (6 0ml) tl> 
^Uf^A (1. 6M n--^* 15. 3m 

U 2 4. 4mmol) * 0 tJ^lfc* fc*T Lfco *T 

a, s»t\ 1 6WfB»fl2Lfc», ±jM(5hu a 

iS:n-A^t> (4 0m 1 X 3) -Cflcj£Lfco »^tt 
^@^<7)^7}cvai^^^'-x;Ui§^ (4 0ml) tC. 
V7xf>hn'J> (2. 0 3 g. 6. llmmol) 
(8 0ml) *fi»T\ ft^lciTL 

[0 17 5] »^tL7^^^^7Kitt^7K6 OmlJ 

p a n) 6Og£*0;U 3 0»L/:ii ffiK^ 
hU^A100g«:M, 3 OMffLito 



20 



= [0176] #e>*tfca*#***ii^ sssu jsatt 

^7^07^*77^ (y'J^^K SBR^ : n 
-^H>/^od^a=8/W4/1) tC«fc«9» 

-^**>=2/l) K «fc *K BWffc'&W (1. 20 
g, iR^5 9. 1 %) *»fc 0 

[0 17 7] ico^ffi«»Opl5E(i, 'H-NMRMF 
AB-MSSteUct *)ft^tZo 

1 H — NMR : 2.80(m,6H,CH 3 -Ar-K 7. 25-7. 78(s, 24H, a 

romatic) » 7. 81 (s, 2H,aromat ic) 0 

MS 1 m/s(relat ive intensity) 612 (M* ,100) 0 

[0178] mmm 1 1 

<2, 9-v (a->fMVv>) -/\'V7xt>h 

[0 17 9] 
[ft5 6] 



*50 

CH 3 

I 

CHBr 



6 



n-BuLi 



Me-THF 




f 

|thf 



CH 3 
I 

CHL1 




[0180] l-7'u^-l-7x^W^> (4. 9 
1 g. 2 4. 9mmo 1 ) CI n - "T^w; ^ A (1. 



50 



6M 
ol) 



n-^*^>?§$u 4. 45mL 7. 13mm 
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• 



(38) 



2001-131174 



74 



-C%Me-THF (0. 6 2 7 g> 7. 47mmol) 
4-2 0#;HtT*nx.> f<OtTHF (1. 0 6 g, 1 
4. 7mmol) * 3 0 frfrl}XMz.tz&, 6-10t 
T*l 6BtSS#L^o /<V7xt 
> r- n >J > (2. 03g> 6. 11 mm o 1) Of A-x 
>»« (4 0ml) £^&T, ^^tc«TL/io «T 

Eti>*«*aaT, 1 6B*HHt#Lfco 
[0 18 1] »fc*tfcR£»iftfc*?frLfc*6 0ml* 

p° n ) eog^iax. 3 o««*f Lfc«, Sfetc ffi.rn.i- 

h^AlOOg^nx., 3 O^WLfc. 

[0182] *ttu sis* 

*7A?n7 h^77>f - (v')#^;k n 
-AH>/7nD ; ) ; ;l/A=8/l-4/l) Kl*)m 

-^*^>= 2/1) J: «? , BfiMfc-fr* (0. 8 3 
g, JR*4 0. 9%) iWZo 

[0 18 3] C<04»<0^li, "H-NMRSffF 20 
A B -M S MfcK i I) ffofco 

1 H — NMR : 2.40(m,6H,CH3-Ar-), 4.64(m,2H,-CH-Ar) 
„ 7.25-7.78(s,22H,aromat ic) , 7.81 (s,2H, aromatic) 

o 

MS : m/s(relative intensity) 540 (M* ,100) 0 
[0 18 4] 



[0Hio«iii&i&9n 

[Hi] fflo^*77xt> hn'J Xk^-t/^-fflv^- 

[0 2] |SK *«EL*f-o««#**«ta:w»c*i-/< 

10 3] RU *«EL*^»iSfc«yB1-4*£ll*iSE 

[0 4] |Wk ^WELSS^OTlBHt?**, 

[0 5] $H^V7xt> r-n'J Wk^fcfliWfc 
flfeco*1«E L*^-cOggpco«tB&»fS0T-*^.o 

[0 6] *5&fBO/<V7 *i-> r-n'J Vfb-^Srffi^fc 
5EKffi«)**EL3IM-«>5M»o«*»rHiaT?**o 

[0 7] &*0#«EL*^0-«**1-|M&WiIiig-C 

[0 8] ra, ffeO**EL*?-0— «*^i-|Mfr»r®ei 

"C^b & o 

[0 9] BU **EL*^OAflt«Sr^-r*E*««E|-C 

3b -i) o 

mksv, 4 a. 4b-*-/matt«w, 5-1 t 



K 2 2 . 2 3 3 



[mi] 



[[12] 



21 

J 




1 - 



)V 2 
4 s 



(eV) 3 



ITO 



_ h 



—7 



IfTDATA 



1.9 eV 



5.0 eV 



4 b 33 2 



a-NPD 



Batho 
ptenaoth- 
roline 



2,8 eV 

T 



5.25eV 



"7" 



Alq, 



2.6 eV 



5.4 eV 

"7" 



AlLi 



-LUMP 



-HDUO 



Al 
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9* 



(39) 



#552 0 0 1 - 1 3 1 1 7 4 



[13] 




80- 



14] 

L 



[0 9] 



31 



PX 



ft 

"iT+i rn m ■ 



1(2,4,5.33) 



□ □ 

□ □ 
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